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(57) mm 

a) SSaaT^'J^Hi* (SCR) i ; b) 4> 

(tbr) &*Mrra* 

ES C R C*%lS^frfci(g^UT^ 0, S&SWtZjtfT 
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1. KTfc^T, 

a) SS6 = 7Jl?y^K««(SCR) 

b) />/i<H-oOW^ (TBR) 

R as y ^ * - j*» £ o -c $ tlX V % s aff y ^ 77 Ko 
tt^^tt^fcSaKy^^Ko 

5. it^i-4o{5jtv^i^tcis^<ojKy-<^ K-efc-D-c. lutes crj&s 

6. n«j i - 5 1 5i:ia*o »k d K-cfco r , mrnr br& 

(tgf-o) , mm^-*~s isxxfi&imwmH* (li 

s . m^m i - 7 ofqtt^^ 1 3£fce«<0Wftw*t£# y k-t $ 



(3) ^8-5 04 3 2 0 

DNA«*»o 

9 , m^m i - 7 (Dfttitr i &\z&te<Dmtoi£&&tf y k£ k-t * 

10. j»**9fcE«©*-Sfe^feor. «tt*s^#y^^K«:=*--K-r* ■ 

sdna^ #y>f7— ^w>-asicj:<>-c#iii-r5xai:, 

b) KDNASr-£t±^)*a-<^^-jci*A-r*xat, 

c) 3¥M©»»tiU jB^ffitt*/ttt«fttt<o«ft»^7Ky^^KS:*a-r 

d) »SE$ttfc«fPtt. »Jltt*fcttft^fStt©^*^5«»JB'g«2Ky 
^^K^r^-rs^-<^^-Oi?-^t 0 ^ > 3 v £#3*: fete, Huffi^ 

e) gfcae$^fc*»ie'&tt#y'<^KSr3— K-raDNASr. 
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1 6 . m#m i - 7 ©^a* 1 3aiciB«o»«fe-&tt^ y kos^c^ 
i 7 . m#k i - 7 offitia* i *icK«<0*»&&tt# y ^rf^ v<omm t u 

t« 0 



(5) «*¥8-5 0 4 3 2 0 

Big (E. col i) rt^&»¥Wfc«ffi"r5*ttT*»$*-5C:i:^n?#5o 

j&s^-j*. e>*t£. ^jx^co^Ky-r^ (Fv) |c#fti--5/i^->^tttBMtt«:36« 
« (CDRs) *<D«WaKi:#t5tt«ie^»»tt4r^x.5o r. 
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38Jt»fc*SL*VN^*«F vS:K3SrS#ffitt, *H»ff«4 f 642.334-§-fcBB 
s cFvt«!"f-5«SB**:»«i-Sr i:Sra«Lfc 0 ^scFv 

■oitay v*-^^V^cJ:o-CIB-&$^^TV^S (SUMS) • 

^H#»»4 i 946.778*3J:tJ 5 !?I*5,132.405#^tt, **SB'&WlCj|S'&**l^iF 
v»f>l•0^^5S#^fe^Hi^$^^TV^5 a HK, — tlftM** (Afunctional agent 
s) toXTf&'gmmS.m (multifunctional agents) ©SBtfcioT, 

(heterogeneity) jflS»«S*1<5 (fc h>*©*@»ffrlB5 ( 091,513**3 J; 

scFv^^'J «^^tt#H#fFW«JBZ39400#*5j:t/*B» 
fF^4,946,778-^SC||^$tL-CV^^ <> L*»U s c F vftOa- Kt5*-OD 

5 ttSo Vaifct^Fab :/7 U J: 34#« cFv^^y 
— t>4MBJ-Cfc?> (Udner&tKutermaiiW090/02809) *> D , w*U4*ffi3&Sffl<0:7 
r~$^fc#fcttffl*;h,5 (Ladner et aL, WOSS/OeeSO&t/Bonnert et al„ 
W092/01047) a 

(CDRs) ^*i"5PV-h«|3g07^-AS7--^d»e>/J?oTV^ 0 fc Mfctt 



(7) 

nmmcommztt^ iiz> <> cdr s o^i 

fcJ:Si&lfefiW*0fc Mfcli. Winter et al (EP-239400) (^^tlTl^o 

*»/»^t/-Xf l ASrffl^-C#«*iai(lt httfrMSSdiarSifcj&s, Mark 
s el al, J. Mol. Biol. 1991 222, 581-597fcfME$*lTV*a. tfttWK^r^- 
i?©*®^^ KteJ:t5^ W^^^a$*^*fejC*5lt5*5fiO**|| (Mc 
Cafferty et al, Nature 1991 348 552 ; Clackson et al, J. Mol. Biol., 19 
91 352 624-28) i*. ^Xl^mt LT^frfcWIMrW^U ScSL&T* 

'<^2J ^-^T— ^^V^SHiMW 5^ti J » Hoogenboon-et al. Nucl. Acids 
. Res. , 19 4133-4137 ; Marks et al. 1991 op. cit. ^OTonnert et al, WPI 
Ace No. 92-056862/07^12^ £*lT^<5<> 

•#*-e*SUfcie*"e&5) 1>*fc. ^C*-S"C*»$*t»5 {Lerner and S 
corge, W090/14430) , AMfiftffi* bfc*«ft# >f 

®-C<7>B^{-OV^ri, Ladner et al TO/06630fcW^$*VCl*5 o 

®*<0;fri££&£-efc*>5 0 BFfei ff^my7!l^ (chain shuffl 
ing) J fiP*> v @S$ixfc*l*»* («^.tf«MR) icov^-oc^^ 

a&J.o»«»ftSL»S:^-rsaW»tCOV^tt, Kang et al Proc. Natl. Acad 
. Sci. USA, 1991 88 4363-466 ; Hoogenboom et al, Nucl, Acid Res.. 1991 19 
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4133-4137; Marks etal, Bio/Technology, 1992 10 779-783tC|Efe£;ftT^5 

o 

ot hbhw>&, m&t b&ftm&*74 77V--*mm~rz>z-bi>*'?t<& (w± 

nter&.fcU'Milstein Nature, 1991 349 293) o t hj£Attftfc0tWttffl«S:g: 
**©BSBBJiaftai:it«UX«^L, *fcjKff*OmRNA^<OiMia$ix 

lot, TtsR^j^jtisue^^ 

9*1*^ Gfi7 0%;fcfcl gGli3 0%) 0 lor, a*«*ftStJB*:Je-&-e 

1) asttfc#LTtt*^5*^ 

2) ro£5^#y^^K#J£, Witf^DNAa- K««©36*ME*& 

a) 56£* = T#y^:/^K«* (SCR) t, 

b) tt>-o<0*W«-&«« (TBR) 



(9) 



(I g) *5it5CD8S:fflV^Tffft*>iXfc, 



(10) 4#S¥8- 5 0 4 3 2 0 

o 

*»9!0>4Sfcff* LV^tt»IC*5V^Xtt, ^ = * P > .(glycophorin 

-■^ ; BI^SS, H I vo g P 4 o#iss<#V<D$'{/i>xtiiM ; * 

CD2 8^J:VCD4lfOttJ!aaB^^^ : iWSitaEH^a (TGF-a 
) . ejfiLSRgaSFH^ (L I F) 0»RS*L<5. W»i3*OT&*<0ffir 

# y K£^&r^ S * S C i ^ J: o Tff * * tt 4: SfctfL 

DNA«»»*r««i--5, 

5DNAti^^t5^$)ot, *»ie^#y^:7^K*:=-K-*-6 
»tt*fci*sis^jstto^istt3Esttfcaftjie-gi4#y K«r=- KtsD 

SSRifctt*^^^— (display vector) , SP*>. iMO*** h a«§« 



(11) ^¥8-5 04 3 2 0 

***bfc$tbfc^a©4*ft*^««JM*«:*Jffl'*:S (R. Fowler el al, J. Ba 
cteriol., 1986 167130) . ^ix6«rBUcOSS*RaE**tt7 7— v^T* b 7 * 

«>ic, KDNASrffi«ic3SttaEa»asic«"t-sxat. 

c) ^DNA^ — K±(B*m^* — WfAi-5Xgi. 

f) »8 S ftfc«»3feM# y KS: a - Kt5 D N A«r, Mw^HfeSI 

©*uffl*^i:5*, abases* oraastb*. l^#sh*, 
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^UcscFv77^>F, ak*CD8-^ («lx.tf. ¥«CD8) . $SX 

r ^ y "l-iit^to^ (MHC^7^li3j;i;i I ^co^rco > 

U ££o X a 3 CO -STiStty^— *J 3 'isW&fi t£&&KWM\Zt£ 5 ft CD8 «r#J 
a) a fcitffl KDV«K*W VO^dSjgiB* 

, SI^|j:TBRsT^oTt)«J:<, gEW'iftiLGDT B R s ir^^^^^Wt^^'a' 



(13) #^¥8-5 04 3 20 

o ^U^^HipHFATfe!), ^©WRttttaiBWfFffiKJSPCT/A 
U9 3/0 0 2 2 8tei5«£*lTV**5?K ^©«3S»iB 4 £ ftT ^ £ 0 * ^ 
»<*0>»Sfc:#* U^K** Mi, (E. coli)*5J:^^^ ■ V"?* 

(Bacillus subtilis) Xfo%> 0 

KTolSSW-eftv ^*0J*3 J: ^ £#f& U"C. SrPtt KRIS'*- So 

iso^aspraEK^-rv (v) ts*K>^> (o fci^d^rv>s, #m» 

(b) Fa bgWfcr^^^H^ — 308**5J:t/-ooi«©- ««:*A/ 
s c F v#*©*5fcSttt7 7^y V h^LTV^So Fab 
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^ h«eie*^h7^7ifi^ hstur. — saa^^^y-fc^ra. * 
ts^t^ti, scv^K7-f :/7 y — is** h^>^7^^ 

fig (E.coli) <D»fattfc*sv*-C. Fd7r-^*E©afi^III* 
IPTG-e©*a©»»HftiU SfcFLAG (#ttfcO»&#£LT»gi 

Hstt. -s^)s cFV'Nci oxmv v*— «**t, # y k y V 

B6I1, ■5S9)JC»J|»4W»Sixfcp POW- scFV-NCl 0 (O^tdjf A£*t 
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a«©DNAK?IJ«r^LTV^S. 

B7«\ Va ■ 1 5 • Vu V H • 1 0 ■ Vl • V B • 5 • Vl&J^Vh • V L ^ib 
^JjfcSixfcs cFV ■ NCI 0^W^O5>«fS:*LTV^S o H©^»4, 

•7^-^ (_k«^*/u) ±-e<o$mm%s. (u->i~4) *5,tt*BSts! (w- 

>5~8) .0>#*fSBS&, SFLAG, M2j«*: (IBI& New Heven, CT 

H8tt, I8StlfcscFV-NC10O#Mi, *©«»{WRfc^<5ffi 
H9fl, S*Fv77^^hi:, CD8 o«^fn-t»i:©B<!!>iaoR! 

(b) rttfi, ZoOCD8'fta«)y#yHtfc5. R^CDR/U-/!:^ 

^(DHffi^^<DCVR^/V~^5^$tfr*5l9, CDRISA-^ CDR2i 
:|8 J: 3 U v^^y H^OV^CE:** 1 2 '*5<J:tf 3 

So 

HI 0ti v p POWSrffl^t^M*^ h*BJ®P o p2m<PXS!££n,tz. s c 
CD 8 00, ^WSKBIfcSr^t ^ — ^ ^-Tftfe ttSDS-PAGE ' 
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U-^l : p POW- s c CD8«r£tf#»#*WIS 

: p POW- s c C D 8 O 4 W©^>f V ^ a^^/ a V 

V— >3 : pPOW-Ly s-*Se r * s c C D 8 $r^tf#R**BlIS 

>4 : p POW-L y s->Ser * s c CD 8<2>4 

477 V -I*. v^* /cter ^ -f -< -mm\z x zm*<o7T~?<z>m 

1112(4, 77>f^>f-^jR**Ofci!)©»«aE*S:Sttfc3ns-©, E 
L I SA7^ 0— :=>-^©»*«rasLTV^. 
B13J4, p 56 9^^- (W. MellenftA* . 

BPfe. D. T^^n^-r^A (D. discoideum) I^T^Wfc^^t bA~< 
^^KttS^ftTivfevv, ro«ft«3SK:*5i^rtt, -o<OFv77^yf« 



07) ^?8-5 04 3 20 

s c F v rt^(c J:o t-^-&^nfc-o^)/>f 7 5 ^^-if ISt^^r 

Bi7fi, mttm&to&ZTm&&&tott*m!iZti1z s c F v 
2 + L y - 3 V K> S:^ LXV>5 Q 

2 ra. p powoj: 9 y tm^^^-^wm© 

iB3WB»»att. 35a©fc«>lWlP>f y^iT,^!7^MHCa 3 HV>T^© 

iB^JSS»**4Wt. pHFAlCfctfSlJ — £^l£ft^lC3 • s c F v 
DNAg^iJ^LTV^. 

ffi^J»a»#-8"5l4, p e 1 B»8^t;U*5j:VFLAG • C^-<^ K£r 
ff*ofc, ^y7;UxyfNC10 • s cFv(DDNA£^/TltV^o 

BB?|JW*#* 6 ft, PC R*MH!&£> p 569^V>m%i0>tcMzmffiZtlti pHF 
AJC*5(t5fit^y 3*!)yiC3Fa b <D#&tf>1443*fc*<0D N AE#l&iF 
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*Ur+»*^ffi«*5J:tmfttt«r#*.*fc«)lc, TBRIi4fiOCDR/W- 
^J:o-c»fi6Sti#5 (Hi 4) 0 NC l o*fflv*fc«*<0JB*tt, rixb^K 
y FEW* 9 ^^Ai^MittlWS^ttSriitS 

Fv77^vF ft % -CMB-r * r 4: tt^R t SJxfcv \ 

r<0*jfett*fc, M'itltt^tjofcVK^y^ CD 8. T 

»BS*»7 7 V hifcttMHC 7 7 > hd*fe»»snfc*ffi^o^y 
»* Lv*tt«fc*5i^-c, fitff^K«^*««i3 j:TMWBpr«««o J: 5 *-o 

y-<^Ky>#-te. s cf vt&&mL<Dmmt:#t£izkm<* -Jj<d°!& 
(v) K^>rvo*/^^v'5B»i:fli*©v k^-t ^<dt* /m%t<Dmx\ v 
B K^-r j:tKv L K^^r^^^^wtcias-rSo scFvii, v H -yv 
• vlib^ w^«>x *u<iiv L • y • v B 



(19) #^¥8-504 3 20 

Y<OG ] y 4 S e r^fe&Q , ^ VMft^f Kf ^ItK 

?V V K> v©0 ?) = y*^ 3 

$ttfcK>^> (tightly coupled domains ;TCDs) fcfM"*. 

Bl 6tt, r F v ffi - f It^ LfcT C D s LXfc D 

J;ot, 5J-^±<OTBRs(0»S:liJ!iPT?#SfclL*>ix5. IgiK^y 
<0»-&a-e»*$Jxfc**7jfy-<^Kia3HJds. I g«K*>f VfcfcttSteoffi 

ttLTV*5 (Leahy et al. f Cell, 1992, 68, 1145-1162) . ^f!i 
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^ClJcoT. scCD8m «W*-frtt^y^<^KS:»3S^5fci?>OKS 
CLCDs cCD8^m ffiftfc*ffitC6fl*ij||OCDR/l/— ~7<D£l£><D7 U—J*y 

MHC^7^1^J: t;il^g ^ n >f y W V Sr pT»ttO»-t?*a S * 5 

*>mc# trass** u ss^ta y # i-" h\ saeeuoas 

««Sr»«r S y # V K(^*r-rs*?W4«: t>of:CDR/^ 

^£ ia^y^ K «r«-*pi- sciiao r {Hens $ tt» * = r # y k 
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s. ^*5ffi^ss*, m}\zm&m&, mmto-» 

tlX&*>* 4fc«i«)7-f ^^-^-^^y • *r4*^<<T*7& (dictyosteliu 
m discoideuin) ttNC 1 0 <DV E &£TJ s c F v ©M* Srgtrifi**.* Sr 

6, 493£<OSUiS (LIF, TGF-a, ^^^yy, #B 

»mu t.D*3J:tfmu t T 1 ««##ffl^e>*i,«£. ^^14, Xltt 
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*>*K*t<D# b-^^Oo f a-b^o*a-icii, -»*uv^«sag 



(23) 

Sambrook et al., 1990(0 \&=f-9 o — - AHR*^a.TAM I^EttS 

NC10 W>7/^^if^^/i,^N9tt_h<0/>r^^ t? (NA) # 

^SriMfci-^^y^n^/ufitff) ©«scFv77^>FSrff>fyU » 

e IBIUoT, ^^w^^^o^y^^x^tc:^^ 

177^ i/3>b£&£tltz 0 *9 9 (FLAG; IBI USA) <D 

fc. JHf*!Sttfcs c F v • NC 1 OOlNf XgHftHPLCfcioT* s c F v 7 
(2 7kDa) *5<fctf-fi# (5 4kDa) <D*££IC*te 

T3 2 0kDaO«^#i:»«t5©li:»U rt^liN9NAI^LT6 
4 0 k D a (DM^fc$:j&&i Lfc. 3 2 0 k D a <D&&f£t* % ON A^JCJ* 
^L-CV>54O0s cFv^^M$tl5^U 6 4 0kDa«*»|4 

^Itv^ 4ow s c F v^tM^M. *PK««tcJ:oT, 2o© 
y^^*^- tfHfi^s^ Eocortfgts c f v - J: otlfii^ 

LTl*S*jWftB**lfc ®15) fl NClO-MabOsc F v*jS4fei0>M 
V&ttm&LX^&'f ^y/telsl? ' ^7^^f©7^>N9 (Affi 
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/fc/ft^ U (potassium phopho-tungs tat e) (pH7. 0) , 

^tcnmmtv^ (pH4. o) u^o-cftfe (=*:/i^*Mt) tfc 

[f3CN9NAC9, ^^ts-Wab (32/3, N C 3 5 $5 JZt^N C 4 1 
) t^l^fei^/^o-t/H gGs (3 2/3, NC4 1io < fctf 
NCio) b<o&tt&»&Wtet£\*1z. a^^£l«»^fT*ofcj£$S4Jt*^* 
<5V^T, N9Na-scFvS^j|fc 4 0^iscFv-f 

X^Z>£fm-rZ>Z.t&X-Ztc (Hi 5). N9Na-scFvdfI^: 
©B«J)Blftt, »iR*-e*»$ttfca-&#<0»^-l[, Mr 610.000*:* 4 

s c F vdV-f 9 5^^-^ttt^**»*LTV^6ttft<OXi»|5I»f (HI 4 
) -Ctt, -S<z>lsMg«liJc:J:oriB«^»*feti5— o<Os c F v5H-©IWfcK*fc 

v ^■c ft, KJi« & #o*-<0 # y K«fc * o T = - K £ V B & 

(Hi 7) . *Fvfc*3^rSLH3fe-&« 
S (TBR) ^MtSV B joi:i;VLK^>f^ ##^JB^«fc£^LT:te9 
, o©Fv»y>*— ^y^^KlCjloT^ft'frbTV^S (Hi 7) 0 
#^^A-ffr£#f?£ (HI 4) mot, ##*B^«lC^Lfc~fttt<0V 

, io, 5fcj;(;o(Dyy*-pPow/s cFv -NCioiifcov^ 

^54, 3 6, 1 8, teZXlOX-lsyx bo— i^iH^LT, scFv*>v<^ 
iS**5ft$^y >*-^^oT^^3B*Ufc»*JC«rt$*L« s c F v — N 



(25) 

}) >%-<D&£$:mMl,ti-T&<D s cFvNCl O^^fcffrjfcLfc (B 
5) 0 f»pPOW- s c F v • NC 1 Oti¥fg«tt. 3o©5f#a^y KG 
1 y 4 S e r J&»& 4 -5 # y K V ^-^LTV^ (£©p POW- s c 

F vNC 1 OflHIttttl 5^y^- Vb 1 5 Vl£^£;M5) . Ztlb<D 

Sri:{c:j:ory>3!;-^a36«*ftffSr1WISU 2, ijb^t;o^y h^f 
t5*«* (VbIOVl) VhSVl, VbVl^ID^pPOW-scFv 
• NC l o#J6*i#-tt ASJB^Sttfc. Mi-, V B V*4ls<D*fri£*isA'3Z 

*#e«v l K*>r >- (v H -i3v L ) ^^^Sct?^ v L v^^^^m— 

&m (#«J©1 3T$;S) Sr*»S*5iiiaotscFv-NC10i!( 

y ^-5^tfepPOW- s c F v-NC 1 Q^COffr® 
p POW- s c F v-NC 1 Oflffttttt* B s t E I I (New England Biol 
abstt) teXTfS a c I (Pharmacia*!:) SrfflWC, §13g*#©tt«*Ctto'C* 

?>4&V^p POW- s c F v • NC 1 ODNAI:, 0.8%r#n — 

ttKK:j:o-c*i8Lfco -e-^y^^v^m, o.5*ffi©T4#y5?/v 

^^■K^ — (Pharmacia!*:) , ImMATP. jSjlTOne-Phor-All^y 7r 
— (Phannaciatt) f fci3V^3 7tt3 0»M-Y^a^ht5^i 

£ 9 % 5 ' y ixfc. -*f©ffi*fft4 y >mt*V 9 istt 

K-^7>f^- (86) Sr^fttp^uit^a^U-C, 

— «r = — KtSDNA- H#«r*j*Lfc, Clft X^— >-yM£<0 

h (Amersham ligation kit) «r/BV*T, BstEII-SacI TfMR# 
«f^;pPOW- s c F v - NCI 0:/9*5 K^aSife Lfco Vb - 1 3Vt 
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^ ^\zm.<oX&&Z>*V Y^y^^- (g|6) Sr»»L, Ztx&F 

L AG#i^ty K^y-r (B6) b&&&x&&&x&m 

U PCRiaotscFvNCl 0OVh-1 SViy^^^^b^mLti 

. &b s tEi ijomcoRi-cwku ra««c*ft$^fcpp 

OW- scFvNCl 0^7^^ K^td, r-^—^^M±M<Dy^^—^s 1/ 
*ry\* (Amersham ligation kit) SrtEJB LTiM6Ufc. wtf>aj|&»g*4:. Iff 

152 . 5fe#&&<D= * J -^Xttm^tio Z <DM&D N A £20^1(0 H 2 O^tC 
^iil, ^Ofy/;V5ml^ISDH5a (supE4 4, hsdR17 
, recAl, endAl, gryA96, thi-1, relAl) fdXTfh 
E392 ( s u p E 4 4 . supF58, hsdRH, lacYl, galK 

2, galT22/metBl, trpR5 5) f fc»Ke&Lfc. 

1 OLB«H6*-eifl#Pi8fi»U lOOmg/mKDT^Vtfvy >£r£tf 2 xYTigJfe 
M^l — hit p P O W^< 9 $ — CO P e 1 BU — ^ — SE^Ufc ttt^F L AGSB^U 

gBJiJte. I^iDNAIrV-n-1? (Seauenase) 2. 0 (United States Bio 
chemicaltt) V ^fcE^JSfcSfc J: o T 0» £ Hfc 0 

V^7 — Sr^-fS scFvNCl 0^ >'*9&3L 
^Wfilft$*LfcLE 3 9 2£, 30tSOSBJ£ifiT?— Ife#»3ii\ 1 : 1 0 tc^r 
J&LT, SrL^SBftHfifcSMLfc. **»S:30 < C-C|gaL*^e>. 600nmT*O 
(Aeoo ) 3*S«4.«C>,tS*-CiiW$-&fco (Aeoo ^7(C^6^T 

^gffi (Beckman JA1 0, 6.000rpm 15$» J^feEHKU ±«« jMSSrlfc* L 
fco SUB^l"-/ 5cO^^^10%-C, 20%v'^ — ^o— lOmM Tris-HCl 
, pR7.5+tw?fJB»U, *±^5^»lBbfc. EDTAS:5mMOft*»ai:* 
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TtHHfc£*u totals ? ^tt^»^tHiB^li^s:'^^-cv^fc 0 scFv-nci 

TOSDS-PAGE, MlfeiFLAG^/^D-t/WM2 (H7) Srffl 
Wc^^^T/n 3,7V y^CJ:oTMlf:o 2 8, 2 9, 3 lM3 2k 
Da-C»»-fS*-«OBtt^>K^*«Sixfc (B7, V— 3-1 6) 0 £ 
ttfe©^*^ pPOW-scFvNC10i»M0, 5, 10*5 
S^y^-t^ja-S^rT'&tfSttfcs cFvNCl 0-FLAGgl 

scFv-NCl O^V^tt. 1 530t*©y 
C^SS:^^ Lfc 0 scFvNC10-FLA G»&* ttlWM©*;* 

* B^Mtofco^rw:, sds-page. t>rxi^a^h^77>f- (s 
e-hplc) , jea-Lv»at»«f, asua u^aolv^- /-r^sy— « 

MMM 2 -y^^^t^e he cp'8<om& 

(Gly^Ser) 3 V — a — Kf 5ii*D«?3? ^ KSr*-f2> 
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3K!Jj*7~t? (Vent polymerase) X'(D P C R\C J: ot , -7l)^CD 8OTiK 

--/ULfcSL d NT P s isj:^ !) ^ 7-^Mv^tKSSt»l:#ft 
s cCDSatfi^Wu 3 '»Ms c Ig&&fo£T*5 'StSBtilSa 1 I SMfcfr 
*tf«fLV^9-r^-Srfflv^i«*|*tLfco :<^ii^WMs c I*3j;tfS 
a 1 I ■eilftSiX, i^V^Ms c I*5«fctfSa 1 I tiftUpPOW^d'- 

N^^f^^^V^nfc. mil, "7^CD8 aidONaai?: 

■fe j; . ^li®** MWJBfltp o P 2136 (^JS»#«£^LTV^) 

^fcpPOWt©scCD8o^[i, o^jiS^ir^-Trt^o 

hh-sc CD 8 

(GlyiSer) 3 V \*-tZ>j&m<DX? K«r*L.i.offl 

s c I *3 JitfB a mH I Sr^tf >f V (£^1B9R«€- 2 ) 

fcDNA*»P>. BamHIfcWEc o R I ^JPR^aSffi^tf^-f^-^ 
2)CV^T*Ms c I *5<fcT/E c oR I t*» tfc p P OW-<^ ^-^IcM^f H 
W^CD 8 ««»©DN Ag^lJte, Z^WKD NAOfi5!l»ffl: <t o T$tfg£ 

) s cCD8 0*amt5, scCD 
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o 

(b) c^-<^K^^^-^-^v^, RMA-sjNuart-e*a 

'(c) «itf, TMO^ttOi^) I L 2141:^^^ 

» I C 3fit»*3 £tf s c F vB3Hm^ BRttJK#-»JBPCT/AU93/00228*(C 

*y dTjtfU*?- KN2034 
(5' -ACGTAGGTCACCGTCGCCTCCGACATCGTCATGTCACAGTCTCCATCCTCC-3' ) 
tt, fiT*0^«Ey — C 3 Vl 5 'EM©*W©30^fc*£^L 
fc, 1 C 3 Vh0 3 " '5^«>*»015SSlC#Lrffi«ttSrWr5 <fc 5fc-fr/S£ 

^-y =f^^l^^KN2035 
(5' -TTTATAATCTGCGGCCGCCCGATTAATTTC-3' ) 

tt. 3 'M^No t lSWfc©«KK:a>5, S»«±«>1 C3VlK3R)^«- 
r^>— o^^-y Bs t EII*5J:l5NO t JMfR^^^^P 

ur— tffflttJcBSS-rs 5 '-v L lc^u$tt^3 ' -VhSE^Joi c s&j&%o& 

»JR3iVK^^UT— tfBUffiB s tEII^ctt/Not I ^tSPCR^ 
WbtL/t^^^^hfi, ^#>Bs tEH*3j:l*No 
t I"C?H{kUt^&ia^JSr»*Lfc, 1C3 • s c F vBa^JSr&tf^*— pH 
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ES^/'f7^^WNC 1 0 • scFvOjSSSr^KtSNC 
1 0 • s K£\ »«*Jl2fcMJ: 9;?Ci§^mu tD^AUc e 

Tris- t na^f/MW; >-HC 1 pH7.5*JCHURL, Rl^S* 
*R-t"<5±-C©«flljfettSambrook etal., 1990O W^n-^-AHii 

*:7*^h§*u YT + AMP + ^ = - ^co^u— hfcft^tu 

^p^-ti^r-^tui-^oxiim^tL. rf iuj *>f/v;***:ra^y = 

* y >±.~Q<D ELISAlUo XftVr £ tbfco ELIS A^O l/-<;vt^^4 
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fcfi*<03i3=i— YT + AMP (100/x g/ml) *T*iaiSiX, ftV^lmM 
OIPTG Wy/o^Vft^y^FVK) «rfflV*r3rCTM^16«PlBRWS 

©»afcoV*T$>*fbfc (Power el al., 1992, Gene) . 

HI8UiJ«*-»JBPCT/AU93/00228(C#lE<iS*tTV^$ J: 5 fcLTMHLfc^r 
KpHFAMMlC3 • s cFv y = * y ^3fe*ttSt*=— r-f 
>?W$) 36*«4l:BtUfcJ;5lcUTmu tD*lirtW7V^ 

ffi-^hy (EL I SAZ/W-K ^^^-^T(i7^y^^fc + -X) 



Hi 2fc*$ftTV^5 0 SiFLAG^t^ai^^^EL I SAW 

3E 1 

fflft s c F v %j»gg-g 7 * b - h ) 

1 C 3 w t 6 2 

1 C 3 - A 1 3 4 0 

1 C 3 ♦ B 7 2 9 



loses 6 
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So 

FTASTGDVPDRFSGSGSGTDFTI-RISSLQAEDVAVyYCQQASVFP 
CIYWKPDSPDRFSGSGSGTDFTLRISliQAEDVAVrrCQQASVFP 

(mu tD5) r^-r^-r— s^J^^^^v^^t^iorartSixfco 
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**©7 << 7 =7 'J 

s c F v 

A 9 

A 9 . 5 

A 9 . 13 

E 3 

E 3 . 1 
E3. 2 
C 1 2 
C 1 2. 1 
C 1 2. 2 



^ 3 
^£*^SA. A. 
w t 

S - V (98) 
G - D (63) 
V - S (64) 
w t 

S - Q (82) 
S - T (83) 
w t 

G — Q (48) 
L - G (15) 



» U - h ) 

4 8 

1 5 

2 4 
0. 06 
1 8 
9 

2 

1 1 

3 5 
1 



f£Jg0)J7 

D. f^^-ff^i ^-e«5fet^7 7 ^ y >- h = — 7* -f > 
S-i* * — p 569 (Myl^^^y^^V? ©F^Self WW . Nellenft 

^-AV 1 (CtStWC-foSo -i^*-p569«01 St^SffCva. C*Ui 
-f h/Wi;?* — CO— 007 7 5 y— -CfcS. *4tt % StFLAGfeW (M2) K 

N 8 4 9 

5' CCTTGCCTCCAGCTCGACCTATCGACACCTCCACCTCCAGCAG 3' 
N 8 6 3 



»*¥8-5 04320 



5* TTACCATGGTTACTTGACCTTAATCAGCAGGACAAATGAAATAAATTTATCATCAT 
CATCTTTATAATC 5' 

N 8 4 9 «\ a-L-7 = HSftfWftft & WC*S-<^ 

p 5 6 9-(0^n-^V^{Ciib7tS a 1 I famUtiLb NC4 1 V B 

N8 6 3i2, h^V^V^^WTkttR^K ^-^©fc^NcoI 
fi|RJf»tt*5J:t«iSR#ih=i K>^tC, NC4 lViOFLAGa^y^ 

COW: Nellenftd»&«)JB*) ©DNASrMRIMfN c o I &&Xf$ a 1 I xmit 

l&lfcji:^;^ KpAV 1 4:, Friendlender and MellatC^oTG B -2159821 
fcH^SttfcHAifc (feeding method) SrffiV^^^oT. D. ^-f**^ 

iia&XlffD. T^^fi,^ DMB*fiUilC*5V^, 10m g/nl©et^* 
IG4 1 8&ffl^T»HL&. M^^^D. *=i^7*i* - T^e^^ir: (d. d 
iscoideum amoebae) lO/i %/ml<OG4 1 8 ^frDMB igifeco 2mlt&^X 
*Wg$*fc. 22 < CTM8^rfl<Oit5l[cO^, ^#±^0100^ 17^- M^o^T 

SWfrSrfflV^ St^ONCl 0V fl • FLAGgt*77^p« VK0»ft«:1Stfi 



4#S¥8-5 0 4 3 2 0 



m. 4 

NC10V, —FLA G C0|6^ 



D 




tnl^ <fc £ i£ tb 
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/✓ 
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E 


/✓ 
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- : R IK £ L 

+ + + : 5fc<.^Jfc 



Hm^j 8 

-C0^ o WL*<*9 — ( P 5 6 9) 0«5gttHl 3(^$tLT*5!9 % R^* — 
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fi, MiWi^BamH I /B g 1 V b <D»£& £ 

-oXVffiZti. Tm<Dzfy^^-^XX^m^t lT01C3Fa b»f:PC 

I *5j:tf S s p I SWStdsaStLfco 

5* CAGGTCGACTCTAGAGTATGGGAGCTGAGGCTTCTCGAG 3' 

S* AAATTTATAATTATTTATCATCATCATCTTrTATAATC 3' 

:oFa b», ^ 9 a* y y^stF L AGis iifftE e FSt#i:ov^t©8 
(TBRs) Sr»<fr*-CV**j6>fc, #^i&1£*K y PCR 

. S«f^^f:«iaot (GB-2159821A#BB) , *VMiy 
/UV^feftjfe (Nellen et al., Mol. Cell. Biol., 1984, 4, 2890-2898) t> 
L<fi««*?Ljfc (Howard et al., 1988, 16, 2613-2623) ©J:5fcS: 

lR^*«Stbfc^SI#JC43^Iflr>ai*jSJCj:0, G418 (^^V (geneticin) 
gS?'J«rl&##- 1 

7 Tests'- B • \P0WLY23V . SB^'J 

RW : FUG^a**-rSMscl-Sall^a3l6$tbfcJLApelB Ly-2+Ly-3 V K 

: 1-849 
±&m& : 8 4 9 
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HKV L 1- P T AAA GLL L L A A Q P A 
1 ATGAAATACC TATTCCCTAC GCCACCCCCT CCATTGTTAT TACTCGCTCC CCAACCAGCG 

HAK P Q A P ELR IFP KKKO A E L 
61 ATGGCCAACC CACACCCACC CGAACTCCGA ATCTTTCCAA AGAAAATCCA CGCCGAACTT 

GQK VOtV C £ V L G S VSQG CSW 
L21 GGTCAGAAGG TGGACCTGGT ATGTGAAGTG TTGGGGTCCG TTTCGCAAGG ATCCTCTTGG 

L F Q NSSS KLP QPT F v V Y MAS 
181 CTCTTCCACA ACTCCAGCTC CAAACTCCCC CAGCCCACCT TCGTTCTCTA TATGGCTTCA 

SHN K I* TV D E X LNS SKLF SAM 
241 TCCCACAACA AG ATAACGTG GGACGAGAAC CTCAATTCGT CGAAACTCTT TT CTGCCATG 

RDT NNKY V L T LNK FSKE NEC 
D01 AGGGACACGA ATAATAAGTA CGTTCTCACC CTGAACAAGT TCAGCAAGGA AAACGAAGGC 

Y Y F CSVI SNS V M Y FSSV VPV 
361 TACTATTTCT GCTCAGTCAT CAGCAACTCG GTGATGTACT TCAGTTCTGT CGTGCCAGTC 

L Q C GGGS GCG GSG GGGS LIQ 
A 21 CTTCAGGCTC GCCGAGGCTC ACGCGCTGGT CGATCAGGTG GCCGCGCATC TCTCATTCAG 

TP S SLLV.QTH HTA KM SC E V K 
4 81 ACCCCTTCGT CCCTGCTGGT TC AAA C C AA C CATACGGCAA AG ATCTCCTC TCACCTTAAA 

S IS KLTS IYW LRE RQOP K 0 K 
541 AGCATCTCTA AGTTAACAAG CATCTACTGG CTGCGGGAGC OCCAGGACCC CAAGGACAAC 

YFE F L A S WSS SKG V L Y G £ S V 
601 TACTTTGAGT TCCTCCCCTC CTGGAGTTCT TCCAAAGGAG TTTTCTATCC TCAAAGTCTC 

DKK RWII L £ S SDS R R P F LSI 
661 GACAAGAAAA GAAATATAAT TCTTGAGTCT TCAGACTCAA GACGGCCCTT TCTCAGTATC 

MNV KPEO SOF VFC A T V G S P K 
721 ATGAATGTGA ACCCAGAGGA CAGTGACTTC TACTTCTGCG CGACCGTTGG GAGCCCCAAG 

MVF CTGT KLT VVD ? K D 0 0 O K 
Tei ATGCTCTTTG CGACAGCCAC GAAGCTGACT GTCGTTG ATT ACAAGGACGA CGATG ACAAC 

* S T 
8 4 1 TAGTCGACA 



B : \CD8ACD8B . 

$9! •■ pPOW (pelB CD8a*3J:T*CD8b V dom) h¥^CD8 

: 1-822 



£MMk : 8 2 2 
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M K Y. L L P T AAA CLL LLAA Q P A 
1 ATGAAATACC TATTGCCTAC GCCAGCCCCT CC ATTGTT AT TACTCCCTCC CCAACCACCC 

MAS Q F R V S P L DRT WNLG E T V 
61 ATGCCCACCC ACTTCCGCCT CTCCCCCCTC GATCGGACCT CGAACCTGGG CGAGACAGTC 

ELK CQVL L S H P T S GCSW L F Q 
121 G AG CTGAAGT GCCAGGTGCT GCTGTCCAAC C CG ACGTCGG GCTGCTCGTG GCTCTTCCAG 

PRC A A A S P T F L L Y LSQH KPK 
X81 CCGCGCGGCG CCGCCGCCAG TCCCACCTTC CTCCTATACC TCTCCCAAAA CAACCCCAAG 

A A E GLDT QRF SG K R L G 0 T F V 
24 1 GCGGCCCAGG GGCTGGACAC CCAGCGGTTC TCGGGCAAGA GGTTGGGGGA CACCTTCGTC 

LTL SDF-R REN E G Y Y F C S A L S 
301 CTCACCCTGA GCGACTTCCG CCGAGAGAAC GAGCGCTACT ATTTCTGCTC GGCCCTGAGC 

NSI MYFS HFV PVF LPAG G R G . 
361 AACTCCATCA TGTACTTCAG CCACTTCGTG CCGGTCTTCC TGCCACCGGG CGGCCCCGGT 

SGG GGSG CGG SLQ QTPA V I K 
421 TCAGGTGGAC GTGGATCCGG AGGCGGTGGA TCTCTCCAGC AGACCCCTGC AT AC AT AAA G 

VQT NKMV MLS CEA KISL SNM 
481 GTGCAAACCA ACAAGATGGT GATGCTGTCC TGCGAGGCTA AAATCTC CCT CAGTAACATG 

R I Y HLRQ R 0 A PSS DSHH EFL 
5<1 CGCATCTACT GGCTGAGACA CCCCCAGCCA CCCACCACTG ACACTCACCA CGAGTTCCTG 

ALW DSAK CTI HCE EVEQ EK1 
601 CCCCTCTGGC ATTCCCCAAA ACCGACTATC CACCGTCAAC ACCTCCAACA GCAC AACATA 

AVF RDAS RF1 L I* L TSVK PED 
661 CCTCTCTTTC CCCATCCAAC CCCCTTCATT CTCAATCTCA CAACCGTCAA CCCGGAACAC 

sci ypcn tvc s pi: u tfg kct 

72 1 ACTCCCATCT ACTTCTCCAT CATCGTCCCC AGCCCCCACC TCACCTTCCG G A A C C G A A C" I* 

Q L S V V 0 V K U D DDK, • 
78 1 CACCTGACTC TCCTTG ATT A CAAGCACCAC GATGACAAGT AC 



B : \MHCA3.EM 



mm 



pPOW pelB Msc-EcoRI (FLAG ft b) 4«OMHCI a3 H-2K ^ 



1 — 371 



3 7 1 
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KKY LLPT AAA 
1 ATGAAATACC TATTGCCTAC CGCAGCCGCT 

MAK AHVT HHR 
61 ATCGCCAACG CCCATCTCAC CCATCACCGC 

WALGFYP AOI 
121 TGGCCCCTGG GCTTCTACCC TGCTGACATC 

LTQ E K E L VET 
181 CTGACCCAGG AAATGGAGCT TGTGGAGACC 

WAS VVVp LGK 
24 1 TGGGCATCTG TGGTGGTGCC TCTTGGGAAG 

EGL P E P L TLR 
301 CAGGGGCTGC CTGAGCCCCT CACCCTGAGA 

K * N 
361 AACTAGAATT C 



GLL LLAA QPa 
CGATTGTTAT TACTCCCTGC CCAACCAGCG 

RPE CDVT LRC 
AGACCTGAAG GTGATCTCAC CCTGAGGTGC 

TLT WQLN CDE 
ACCCTGACCT GGCAGTTCAA TGGGGACGAG 

RPA CDGT FQK 
AGGCCTCCAC CCGATCCAAC CTTCCAGAAG 

EQK YTCK VEH 
CAGCACAACT ACACATGCCA TGTGGAACAT 

WCK EEPP SST 
TCGGGCAACG ACCACCCTCC TTCATCCACC 



pHFA*td»*i**tfcy ^#-«U©lC3 
pHFA^^Hind III«|Sffi^b3te : ? L 3Ba^J©H»*"C 
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m k r 

1 aag ctt gca tgc aaa ttc cat ttc aag gag aca gtc aca ATG AAA TAC 

L. LPTAAACt L L L A Q P 

4 5 CTA TTG CCT ACG GCA GCC CCT GGA TTG TTA TTA CTC GCG GCC CAG CCG 

AMAEVK L Q £ S G ' G G PVQ 
97 GCC ATG GCC GAG GTC AAG CTG CAG GAG TCT GGA CCT CCC CCG CTA CAA 

PGGSLKLSCAASGFDF 
14S CCT GGA GGA TCC CTG AAA CTC TCC TGT GCA GCC TCA GGA TTC GAT TTT 

SRYWMNWVRRAPGKGL 
193 AGT AGA TAC TCC ATG AAT TGG GTC CGG CGG GCT CCA GGG AAG GGG CTA 

E W I G E I NQQS ST1HYS 
241 GAG TGG ATT GGA GAA ATT AAT CAA CAA AGC AGT ACG ATA AAC TAT TCG 

PPLKDKFI ISRDNAKS 
289 CCA CCT CTG AAG GAT AAA TTC ATC ATC TCC AGA GAC AAC GCC AAA AGT 

TLYLQMN KVRSEDTAL 
337 ACG CTG TAC CTC CAA ATC AAC AAA GTC AGA TCT GAG GAC ACA GCC CTT 

Y Y C A * L S LTAAGFAYW 
385 TAT TAT TGT GCA AGA CTT TCT CTT ACT CCG GCA GGG TTT GCT TAC TGG 

CQCTLVTVAS DIV/MSQ 
433 6GC CAA GGG ACT CTG GTC ACC GTC GCC TCC GAC ATC GTC ATC TCA CAG 

S PS SLAVSVGEKVTHS 
481 TCT CCA TCC TCC CTG GCT GTG TCA GTA GGA GAG AAG GTC ACT ATG AGC 

C R S SQ S L . F N S R T R KNY 
$23 TGC AGA TCC AGT CAG AGT CTG TTC AAC AGT AGA ACC CGA AAG AAC TAC 

LTWYQQKPCQSPKPLI 
577 . TTG ACT TGG TAC CAG CAG AAA CCA GGG CAG TCT CCT AAA CCG CTG ATC 

YWA5TRE5 GVPDRFTG 
625 TAC TGG GCA TCC ACT AGG GAA TCT GGG GTC CCT GAT CGC TTC ACA GGC 

SGSGTDFT LT I S SVQA 
673 ACT GGA TCT GGC ACA GAT TTC ACT CTC ACC ATC AGC AGT GTG CAG CCT 

E.DLADYYC KQ S YN L R T 
721 GAA GAC CTG GCA GAT TAT TAC TCC AAG CAA TCT TAT AAT CTT CGG ACG 

fGGGTKLEltfRAAADY 
769 TTC GGT GGA GGC ACC AAG CTG GAA ATT AAT CCG GCG CCC GCA GAT TAT 

KDDODK-AA'TVESCL 
817 AAA GAT GAT GAT GAT AAA TAG CCC GCA TAG ACT GTT GAA AGT TCT TTA 

A K 

ees cca AAA 
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p IB signal sequenc 
tfKYLL PTAAAGLLLLAAQPA 
&TGAAATACCTATTGCCTACGGCAGCCGCTGGATTGTTATTACTCGCTGCCCAACCAGCG 

HI Pstl HLO 

wa'qvq-lqqsgaelvkpgasv 
atggcgcaggtgcagciscagcagtctggggctgaactggtgaagcctggggcctcagtg 



H20 
RMS 



H30— 

F T N 



AGGATGTCCTGCAAGGCTTCTGGCTACACATTTACCAATTACAACATGTACTGGGTAAAA 



H40 H50 rH52A- 



QSPGQGLEWIGI FY LE G 



CAGTCACCTGGACAGGGCCTGGAGTGGATTGGAATTTTTTATCCAGGAAATGGTGATACT 

H60 H7 0 

SYNQKFKDKATLTADKSSNT 
TCCTACAATCAGAAGTTCAAAGACAAGGCCACATTGACTGCTGACAAArCCTCCAACACA 

H80 H82A H82C H90 

AYMQL-5SLTSEDSAVYYCAR 
GCCTACATGCAGCTCAGCAGCCTGACATCTGAGGACTCTGCGGTCTATTACTGTGCAAGA 



| H100 HlOOE-i BstE2 

S lGGSYRYDGCFDI YWGQGTTV 
TCGGGGGGCTCCTATAGATACGACGGAGGCTTTGACTACTGGGGCCAAGGGACCACGGTC 

H110 linker LI 

TVSCGGGSGGGGSGGGGSDI 
hCC GTCTCe GGTGGTGGTGGTTCGGGTGGTGGTGGTTCGGGTGGTGGTGGTTCG GhTkTC 

Sacl L10 L20 

ELTQTT5SLSASLGDRVTIS 
GAGCTC ACACAGACTACATCCTCCCTGTCTGCCTCTCTGGGAGACAGAGTCACCATCAGT 



-L3 0- 



L4 0 

LNWYQQNPDG 
TGCAGGGCAAGTCAGGACATTAGTAATTATTTAAACTGGTATCAACAGAATCCAGATGGA 



ISM 



rL50— 
Y Q T_ 



L60 
P S R 



ACTGTTAAACTCCTGATCTACTACACATCAAATTTACACTCAGAAGTCCCATCACGGTTC 

L70 L8 0 

SGSGSGTOYSLTIS N L E Q E 0 
AGTGGCAGTGGGTCTGGAACAGATTATTCTCTCACCATTAGCAACCTGGAACAAGAAGAT 



L90 
Q Q 



L100 
G G G T 



ATTGCCACTTACTTTTGCCAACAGGATTTTACGCTTCCGTTCACGTTCGGAGGGGC-GACC 

Xhol FLAG EcoRl 

KLE I RDYKDD DDK * + 
AAGCTCGAGATAAGACACTACAAAGACGATGACGArAAATAATAAGAATTC 



7 7^^ : A : \1C3FAB.SB^J 
R9! = 1C3 Fab+OSt^y > 

: 1 — 14 4 3 
14 4 3 
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1 aaaaaagcCC CCCAGCCGGC CATGCCCGAG GTGACGCTTC TCCACTCTCC AGGTGGCCCC 
SI GTACAACCTG CACCATCCCT CAAACTCTCC TCTGCAGCCT CAGGATTCCA TTTTAGTAGA 
121 TACTCGATGA ATTCGgteCG CCCCGCTCCA CGGAAGGGGC TAG AGTGG AT TCCACAAATT 
151 AATCAACAAA GCAGTACGAT AAA CT ATT CC CCACCTCTCA A G G AT AAATT CATCATCTCC 
241 AGAGACAACG CCAAAAGTAC GCTGTACCTG CAAATGAACA AACTGACATC TGAGGACACA 
301 GCCCTTTATT ATTGTCCAAG ACTTTCTCTT ACTGCGGCAG GGTTTGCTTA CTCGGGCCAA 
361 GGCACTCTCG TCACTGTCTC TCCAGCCAAA ACGACACCCC CATCTGTCTA TCCACTCGCC 
4 21 CCTGGATCTG CTGCCCAAAC TAACTCCATC CTGACCCTCG GATGCCTGCT CAACGGCTAT 
481 TTCCCTGAGC CAGTGACAGT GACCTGGAAC TCTGCATCCC TGTCCAGCGG TGTGCACACC 
S41 TTCCCAGCTG TCCTGCAGTC TG ACCTCT A C ACTCTG AG C A CCTCACTCAC TGTCCCCTCC 
601 ACCACCTCCC CCACCGAGAC CGTCACCTGC AACGTTCCCC ACCCGGCCAG CAGCACCAAG 
661 GTGGACAAGA AAATTgaaga attttaatta aaacatggaa ataaaCTCAA ACAAAGCACT 
721 ATTGCACTGG CACTCTTACC GTTACTCTTT ACCCCCGTAA CCAAAGCCGA CATCGTCATG 
781 TCACAGTCTC CATCCTCCCT G G CTGTGT C A CTACCAGACA A C CT C ACT AT GAGCTCCAGA 
84 1 TCCACTCACA GTCTGTTCAA CAGTAGAACC CGAAAGAACT A CTTG ACTTC GT AC C AG C A C 
901 AAACCAGCCC ACTCTCCTAA ACCGCTGATC TACTGGGCAT CCACTAGCCA ATCTGCGCTC 
961 CCTCATCCCT TCACACGCAC TGGATCTGGG ACAGATTTCA CTCTCACCAT CAGCAGTCTC 
1021 CACGCTGAAG ACCTGGCACA TTATTACTGC AAGC AATCTT ATAATCTTCG GACCTTCGGT 
1081 CGAGGCACCA AGCTGGAAAT TAAACGCCCT CATCCTCCAC TAT CC AT CTT cCCACCATCC 
114 1 ACTGAGCAGT TAACATCTGC ATCTGCAGGT CCCTCACTCC TCTCCTTCTT GAACAACTTC 
12 01 TACCCCAAAC ACATCAATCT CAACTCCAAG A1TGATCGCA CTCAACCACA AAA'PCCCCTC 
12G1 CTCAACACTT CCACTGATCA CCACACCAAA CACACCAOCT ACACCATCAC. CACCACCO'C 
1321 ACGTTGACCA ACGACCACTA TCAACCACAT AACACCTATA CCTCTCAGGC CACTCACAAG 
138 1 ACATCAACTT CACCCATTGT CAACACCTTC AACACCqq/iC ACTCTqcqqc cqcagaccat 
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((Gly4)Scr)3 s*gtc acc gtc tcc (gct cct ggt ggt tcg)3 gat atc cac ct 3* 

3' G CAG AGG (CCA CCA CCA CCA AGC) 3 CTA TAG C 5* 



((Gly^)Ser)2 5* gtc acc gtc tcc (ggt ggt ggt ggt tcgj 2 gat atc cag ct 3' 

3' G CAG AGG (CCA CCA CCA CCA AGC) 2 CTA TAG C 5' 



(Gly4)Scr) S' GTC acc gtc TCC ggt ggt ggt ggt tcg gat ATC GAG CT 3* 

3' G CAG AGG CCA CCA CCA CCA AGC CTA TAG C 5' 



5' GTC ACC GTC TCC GAT ATC GAG CT 3' 
3' G CAG* AGG CTA TAG C 5* 



-13. VL S'GGG ACC ACG GTC ACC GTC TCC TCA GCC TCT CTG GGA GAG AGA GTC ACC 
5* GTC CAC GAA TTC TTA TTA TTT ATC GTC ATC ATC TTT GTA GTC 3' 
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